1. Introduction {#s0005}
===============

Internet interventions are increasing in popularity and use within the health field ([@bb0005]; [@bb0020]; [@bb0120]). They have proven to be more cost effective than therapy as usual and less stigmatizing for individuals who need mental health care; they offer convenience in a fast paced society, are "non-consumable", and have the potential to reduce health disparities worldwide ([@bb0080]; [@bb0090]; [@bb0125]). However, Internet interventions face two significant challenges: recruitment and attrition.

Recruitment is one of the most difficult components of a clinical research study ([@bb0015]; [@bb0100]). Recruiting participants and conducting studies on the Internet has considerable advantages in comparison to laboratory-based research ([@bb0075]). Benefits of Internet-based research include the ability to recruit larger and more diverse samples, automation of data entry, and reduction in both staff time and financial costs ([@bb0055]; [@bb0060]; [@bb0075]; [@bb0095]).

Online recruitment methods include: Internet advertising (e.g. Google AdWords), organic online traffic (e.g., following links displayed on other websites of in search results), and paid participant platforms (e.g. Amazon\'s Mechanical Turk \[AMT\]). Internet advertising offers an expensive, but relatively effortless option for reaching a vast number of people ([@bb9000]), and can be tailored specifically to a target population (see [@bb0065]; [@bb0070]). For instance, Google AdWords campaigns present users ads based on related word searches; if the ad is clicked, the individual is taken to the study\'s website. Internet advertising can likewise be done through Social Media (e.g., Facebook), which may be effective in attaining hard to reach ([@bb0140]) and diverse samples with successful retention rates. Facebook, being one of the most widely used social networks in the world ([@bb8000]), is increasingly being used as a research recruitment tool.

AMT is an online service that connects researchers, and developers with individuals who perform human intelligence tasks (e.g., completing surveys, doing web-based experiments, etc.) for compensation ([@bb0025]; [@bb0085]; [@bb0105]). AMT offers a rapid, inexpensive approach for recruiting large and diverse samples compared to more traditional recruitment methods ([@bb0085]; [@bb0105]). Given the small payment from each completed task, it is unlikely that AMT workers use the site as a primary source of income; it is therefore less likely that financial motivation may impact research results ([@bb0025]; [@bb0105]). Studies that have examined the quality and validity of data gathered via AMT have concluded that low compensation rates do not affect data quality ([@bb0025]) therefore making it a viable option for recruiting research participants. Several studies have examined the validity of AMT-generated data for clinical studies ([@bb0035]; [@bb0135]). [@bb0035] observed a rapid recruitment rate, and [@bb0135] found that data collection (on mental health disorders) was fast and data quality was high; but highlighted that precautions measures should be implemented during recruitment. However, none of these studies directly compared a sample recruited through AMT to one recruited through other Internet recruitment methods.

Attrition rates in Internet intervention research are typically high and problematic ([@bb0010]; [@bb0040]). Many individuals who take part in Internet interventions studies visit the website only once ([@bb0030]; [@bb0080]), and as many as 60% of participants never complete a follow-up ([@bb0005], [@bb0010]; [@bb0040]) Attrition affects the representativeness of the original sample and the generalizability of the study\'s results ([@bb0075]). [@bb0075], noted that participants tended to drop out of an Internet-based study after reading the consent form or at the start of a study, which was likely not due to fatigue or possible fear of harm. Online participants are perhaps less motivated for treatment than those who take the time to travel to sites conducting face-to-face studies ([@bb0040]).

[@bb7000] proposed that brief Internet interventions (BII) could help reduce the attrition problems. Because BII can be tested more rapidly than full-scale treatment protocols, intervention improvements can be incorporated faster, leading to improved participant experiences and better outcomes, which may consequently increase the likelihood of retaining participants for both the intervention and the follow-up. Indeed, a randomized controlled trial of different brief mood management strategies using AMT participants produced one-week follow-up completion rates of 60.65% ([@bb7000]). The follow-up completion rates were quite high for an unsupported (no human contact) Internet intervention study; however, considering that it was a paid study, it is not clear whether a similar retention rate could be obtained with a non-paid Internet sample. Thus, the main goal of the present study is to compare the recruitment process, baseline characteristics of the participants, time spent on the site, follow-up completion rates, and immediate post-test outcome differences between a study previously done by [@bb7000] and an identical study recruiting participants through Unpaid Internet Resources (UIR).

2. Method {#s0010}
=========

2.1. Participants {#s0015}
-----------------

The total sample consisted of 1187 participants: 765 recruited from the AMT and 329 -- from UIR. The AMT sample was described in [@bb7000]. Eligibility criteria for [@bb7000] and the current study was the same, and included that participants be at least 18 years of age and provide informed consent. The Institutional Review Board (IRB) at Palo Alto University approved this study. The trial was registered at [clinicaltrials.gov](http://clinicaltrials.gov){#ir0005}, ref. number: [NCT02748954](ctgov:NCT02748954){#ir0010}.

2.2. Measures {#s0020}
-------------

### 2.2.1. Demographic questionnaire {#s0025}

Participants indicated their gender, age, country of residence, and zip (postal) code.

### 2.2.2. Patient health questionnaire-9 (PHQ-9; [@bb6000]) {#s0030}

Is the widely used and well-validated 10-item measure of depression symptoms.

### 2.2.3. Generalized Anxiety Disorder questionnaire (GAD-7; [@bb5000]) {#s0035}

Is a commonly used 7-item measure of symptoms of generalized anxiety disorder plus an item related to global functioning.

### 2.2.4. Ancillary questions {#s0040}

Participants were asked to answer four Likert-type questions: - "How would you describe your mood in the last 2 weeks?" with responses ranging from *0 = Extremely Negative* to *9 = Extremely Positive*.

\- "How motivated are you to do something to improve your mood?" with responses ranging from *0 = Not at all* to *10 = Extremely*.

\- "How confident are you that you are able to do something to improve your mood?"

with responses ranging from *0 = Not at all* to *10 = Extremely*.

\- "Before you see the ideas we will be sharing with you, how likely do you think they will be useful?" with responses ranging from *0 = Not at all* to *10 = Extremely*. At post-test and follow-up, instead of this question, participants were asked: "How useful was this intervention?", with responses ranging from *0 = Not at all* to *10 = Extremely*.

### 2.2.5. Attention questions {#s0045}

Participants in the AMT sample only were asked to complete two attention questions. The first one -- Paying Attention -- required the participant to respond to a single item: "Please verify your place in this survey by selecting '*very much*'" with three answer choices: 1. *Not at all*, 2. *Somewhat*, 3. *Very much*. The second question -- Subjective Attention -- inquired about self-reported carefulness in responses, "We would like to know how carefully you completed this survey. You will be paid regardless of your answers" and given a 5-point multiple-choice selection with the answer choices: 1. *Very carefully*, 2. *Carefully*, 3. *As well as I answer most surveys*, 4. *Quickly*, 5. *As quickly as I could*.

2.3. Procedures {#s0050}
---------------

### 2.3.1. Recruitment procedures {#s0055}

Recruitment of AMT participants is described in [@bb7000]. The UIR participants were primarily recruited through free press releases, list serves, free websites recruiting participants for research studies, and through social media. More specifically, participants were recruited from Hanover (online database of online interventions - 28.2% of participants were recruited in this manner), Craigslist (17.8%), Depression and Bipolar Support Alliance listserv (16.6%), National Latina/o Psychological Association listserv (13%), Reddit (10%), and other avenues (3%). The description of the study was similar for both samples, with the sole difference being the description of the incentives -- the AMT study description stated that participants would be compensated, whereas the UIR description stated that the study was uncompensated. The compensation for the AMT participants was US\$0.10 for completing baseline, intervention and immediate post-test, and another US\$0.10 for completing the one-week follow-up.

Examples of UIR study advertisements were: "Improve your mood on your own. Join Free Palo Alto Univ. study to improve your mood online + \[link to the site\]"; "Ready to improve your mood? Join Free Palo Alto Univ. study to improve your mood on your own + \[link to the study site\]"; "Healthy Mood Online Study. Researchers at Palo Alto University are conducting a free online study to examine whether very brief interventions help people improve their mood. To join the study, which takes 10-20 minutes to complete online, plus a 5-minute survey a week later, go to \[link to study site\]". As described in [@bb7000], the AMT study advertisement included information such as who was the requester, expiration date, time allocated, reward, description ("improve your mood on your own"), and keywords (improve mood, psychology, feel better).

### 2.3.2. Study procedures {#s0060}

After being redirected to the study website, participants were asked to indicate their age (to establish eligibility). Eligible participants were then presented with the option of either providing consent for researchers to use their data in research reports or using the site without providing such consent; only data from those participants who consented to have their data used for research are described below. Study procedures are described elsewhere ([@bb7000]). Briefly, consenting participants were asked to complete demographic questions, the four ancillary questions, the PHQ-9, and the GAD-7. Participants were then randomized to the following conditions: (1) Thoughts (increasing helpful thoughts); (2) Activities (increasing activity level); (3) Assertiveness (tips for communicating assertively); (4) Sleep hygiene (a description on how sleep can affect mood); and (5) Own Methods (participants were asked to identify four of their own personal strategies that have helped them improve their mood in the past). After completing the intervention, the AMT participants responded to the questions about their motivation, confidence, and usefulness of the intervention, as well as both "attention" questions. One week after completing the intervention, participants were sent a follow-up survey with the ancillary questions, PHQ-9, and the GAD-7. At the end of the study, all participants were provided a link that allowed them to access all five of the intervention conditions. Additionally, participants were provided other resources, such as e-couch and the USA Crisis Call Center.

The AMT sample (*n* = 765) were recruited over a period of one month (May to June 2015). Total recruitment cost for the AMT sample was US\$122.90 plus staff time to manage payments. The UIR participants (*n* = 329) was recruited over a period of 19 months (July 2014 to February 2016) and received no compensation; total recruitment cost was therefore US\$0, plus staff time to post study advertisements on the Web.

2.4. Statistical analysis {#s0065}
-------------------------

Differences between the AMT and UIR samples vis-à-vis demographics, symptomatology, time spent on the site, and follow-up rates were examined via independent samples *t*-tests and chi-square tests, as appropriate. Mixed effects ANOVAs were used to detect differences between the two samples in regard to changes from pre- to post-intervention in ratings of motivation to change one\'s mood, confidence in one\'s ability to change one\'s mood, and perceived usefulness of the assigned intervention.

3. Results {#s0070}
==========

3.1. Recruitment process {#s0075}
------------------------

Of the 765 AMT participants who completed the intervention, 464 participants (61%) completed the one-week follow-up survey (see [@bb7000]). Of the 995 UIR participants who entered the survey, 92 participants were immediately screened out due to their age (under 18 years old). Of the 903 UIR participants who were eligible, 44 did not consent to have their data used, but continued with the intervention; 549 consented to participate in the research study. Of those who consented, 127 participants dropped out before receiving the intervention. Of the remaining 422 participants who completed baseline, 93 reported living outside of the United States and were removed from the sample before data analysis to make the two samples more comparable. Thus, the final UIR sample consisted of 329 participants who completed the baseline survey, of whom 99 participants (30%) completed the one-week follow-up survey (See [Fig. 1](#f0005){ref-type="fig"}).Fig. 1Progression of participants recruited from Amazon Mechanical Turk (AMT) and Unpaid Internet Resources (UIR). The Consort flow chart represents the AMT sample from [@bb7000] and the UIR sample.Fig. 1

3.2. Sample characteristics at baseline {#s0080}
---------------------------------------

Baseline characteristics, enrollment figures, and follow-up completion rates are presented in [Table 1](#t0005){ref-type="table"}. To facilitate the comparison between both samples, we present numbers from the published AMT data ([@bb7000]) together with the current UIR sample. The AMT sample consisted of 765 adults residing in the United States (*M*~*age*~ = 35.9; *SD* = 8.7); 69% female. The sample of participants recruited via UIR consisted of 329 adults residing in the United States (*M*~*age*~ = 33.92; *SD* = 14.30); 76% female. On average, the UIR sample was younger and consisted of a higher percentage of female participants compared to the AMT sample (*p \<* .*05*). At baseline, the AMT sample reported significantly lower PHQ-9 scores (*t*(1092) = 5.06, *p* \< .001, *d* = 0.33) and GAD-7 scores (*t*(1092) = 3.08, *p* \< .005, *d* = 0.20). Further, the AMT sample reported significantly higher subjective mood ratings (*t*(1092) = 6.61, *p* \< .001, *d* = 0.44), motivation (*t*(534) = 3.52, *p* \< .001, *d* = 0.25), and confidence (*t*(558) = 4.69, *p* \< .001, *d* = 0.32); no significant difference between the samples regarding expected usefulness of the intervention was observed (*t*(1092) = 1.87, *p* = .062, *d* = 0.12).Table 1Comparison of UIR (*n* = 329) and AMT (*n* = 765) samples.Table 1UIRAmazon Mechanical TurkRecruitment rate (p\'s/month)\~17/month\~765/monthTotal cost per participant\$0.00\$0.20Gender (female)76.22%69.15%[a](#tf0005){ref-type="table-fn"}M~age~33.92 (14.3)35.9 (8.7)[a](#tf0005){ref-type="table-fn"}Baseline PHQ911.05 (7.25)8.73 (6.8)[a](#tf0005){ref-type="table-fn"}Baseline MDE35.87%23.92%[a](#tf0005){ref-type="table-fn"}Baseline GAD78.29 (5.58)7.11 (5.82)[a](#tf0005){ref-type="table-fn"}Baseline mood rating4.29 (2.0)5.15 (1.94)[a](#tf0005){ref-type="table-fn"}Baseline motivation6.48 (2.51)7.04 (2.10)[a](#tf0005){ref-type="table-fn"}Baseline confidence5.90 (2.64)6.69 (2.34)[a](#tf0005){ref-type="table-fn"}Baseline usefulness5.78 (2.11)6.03 (2.03)Completion time8.2 min6.0 min[a](#tf0005){ref-type="table-fn"}Follow-up rate30.09%60.65%[a](#tf0005){ref-type="table-fn"}[^1][^2][^3]

3.3. Activity completion {#s0085}
------------------------

Because the AMT sample was compensated, two attention questions were used to determine whether participants accurately responded to items. All participants in the AMT sample (*n* = 765) completed the Paying Attention question, and of those, 98% (*n* = 750) answered the attention-check question correctly. Regarding the Subjective Attention question, 87% (*n* = 663) reported completing the survey either "carefully" or "very carefully" compared to other AMT questionnaires they have completed in other studies. Completion time for baseline, intervention, and immediate post-test indicated that AMT participants spent, on average, 6.0 min (SD = 3.8 min) on the study, whereas the UIR participants spent 8.2 min (SD = 4.8 min) (*p* \> 0.05).

3.4. Outcome differences between AMT and UIR {#s0090}
--------------------------------------------

Due to the significant differences between samples at baseline, gender, age, anxiety, and depression status were included as covariates in the mixed effects ANOVA models. Regarding the confidence in one\'s ability to change their mood, the results indicated a main effect of sample (F(1,1086) = 29.07, *p* \< .0001) and time (F(1,1064) = 66.38, *p* \< .0001, but no significant interaction, suggesting that the AMT sample reported higher levels of confidence overall, but both samples reported a similar increase in confidence from pre-intervention to post-intervention. Similarly, regarding motivation to improve their mood, main effect of sample (F(1,1082) = 18.69, *p* \< .0001) and time (F(1,1054) = 24.98, *p* \< .0001) was observed, again with no significant interaction. Although AMT participants reported overall higher motivation, both samples reported an increase in motivation from pre-intervention to post-intervention. Regarding usefulness, the models indicated main effects of sample (F(1,1089) = 22.80, *p* \< .0001) and time (F(1,1042) = 19.66, *p* \< .0001), as well as an interaction of time and sample (F(1,1042) = 43.92, *p* \< .0001). Thus, AMT participants demonstrated a significant increase in perceived usefulness from pre-intervention to post-intervention (M~Diff~ = 0.806, *t*(1038) = 10.21, *p* \< .0001), but the UIR sample did not show a significant change (M~Diff~ = −0.160, *t*(1043) = 1.30, *p* = .19) (See [Fig. 2](#f0010){ref-type="fig"}).Fig. 2Usefulness ratings by sample at pre-intervention and post-intervention. AMT: Amazon Mechanical Turk; UIR: Unpaid internet resources.Fig. 2

4. Discussion {#s0095}
=============

With the increasing popularity of Internet interventions ([@bb0090]a; [@bb0125]; [@bb0080]), the need to address the challenges of recruitment and attrition is gaining in importance. Paid participant platforms, such as AMT, offer a potential solution for addressing recruitment problems and decreasing attrition rates. The current study compared recruitment processes, baseline characteristics, outcomes, completion time, and follow-up completion rates of an AMT sample versus a sample recruited through UIR.

The recruitment process yielded interesting differences. Recruitment through AMT was more efficient, as evidenced by much higher recruitment rates per month (765 participants per month for AMT vs. 17 for UIR). While the AMT participants were compensated, there was no monetary compensation for the UIR participants; the cost to recruit UIR participants (setting aside staff time, which is also needed for AMT recruitment) is effectively zero. Therefore, AMT participant recruitment allowed for a faster recruitment rate, but it also required a higher financial cost. It should be noted that, although we have been able to identify a number of Internet resources that allow us to recruit for free, given the time needed to recruit participants (19 months for 329 participants), for many researchers that would in fact be a costlier option considering the staff time and other resources needed to sustain a lengthier recruitment period. Recruitment findings from this study are consistent with existing literature reports that AMT offers a rapid and relatively inexpensive approach for recruitment ([@bb0085]).

Baseline characteristics of the two samples differed across most variables. Specifically, the UIR sample was generally younger and consisted of a higher percentage of female participants, compared to the AMT sample. Additionally, the UIR sample reported higher levels of anxiety and depression symptoms at baseline and significantly lower subjective mood (at a moderate effect size), motivation, and confidence ratings. Previous studies using ATM suggest that the collected data is comparable to more traditional subject pools ([@bb0025]; [@bb0105]), but studies on clinical populations have raised concerns about representativeness of the ATM samples, with some research calling for greater precautions when using such samples ([@bb0135]). Interestingly, neither [@bb0135] nor [@bb0035] compared participants recruited through AMT to those recruited via other Internet recruitment methods. To our knowledge, the current study is the first comparing both type of samples; our results seem to agree with the previously voiced concerns about the representativeness of the AMT participants for clinical studies.

When the time that both samples of participants had spent completing baseline, interventions and immediate post-test were compared, the following differences appeared. AMT participants completed baseline, intervention, and immediate post-test significantly faster than those in the UIR sample. Such difference may be attributed to the fact that AMT participants have more practice in answering questions online. However, it is likely that AMT participants are less interested in a mood management intervention than those who actively seek for such intervention without expecting to be paid for completing it. Interestingly, 98% of AMT participants answered the attention check correctly, and most participants reported completing the survey either "carefully" or "very carefully" relative to other AMT surveys they\'d completed. Previous research suggests that the quality of AMT data may not be affected by a small monetary compensation ([@bb0025]; [@bb0105]), and in our study the vast majority of participants passed the attention check; nonetheless, the differences in completion time suggest that AMT participants go through such studies differently than regular Internet users.

Regarding follow up completions rates, the AMT sample yielded a significantly higher follow up rate than the UIR sample. It is possible that this difference was driven by the monetary compensation: AMT workers were compensated twice (after completing baseline, intervention and immediate post-test, and after completing follow up), whereas UIR participants were not compensated at all. Although UIR samples can also be compensated in Internet studies, payment methods are usually more complicated for the participants (and researchers) than for the AMT participants, and the risk of bots represents an additional complication ([@bb0110]). Additionally, it is possible that AMT participants spend more time with computers than the UIR sample, which may facilitate the follow-up completion process. Overall, considering that Internet studies struggle with attrition, this represents an advantage of AMT.

The finding that AMT participants rated the intervention as more useful than UIR participants is counterintuitive considering the hypothesis that UIR participants were actively seeking out a mood improvement tool and could thus perceive it as more useful. Since this result did not come out as expected, additional concerns are raised regarding the way that AMT participants perceive interventions within clinical research studies.

4.1. Limitations and future directions {#s0100}
--------------------------------------

While this study was intended to compare AMT and UIR, the design does not allow to determine whether the differences between the samples were due to the compensation or to the familiarity that AMT participants may have with Internet-based tasks. Additionally, these findings may not generalize to samples that could be recruited through paid online sites, which have shown to be useful in recruiting hard to reach ([@bb0140]), diverse samples, and with successful retention rates ([@bb0045]; [@bb0115]; [@bb0130]). Future studies analyzing the effect of compensation on outcomes may benefit from a 2 × 2 design, wherein participants recruited from UIR and AMT are randomized to either a higher or lower compensation group, to tease apart the effects of compensation and familiarity.

Because several baseline characteristics were significantly different, future studies aiming to compare participant characteristics across platforms may benefit from advertising the study with more narrow and precise inclusion criteria. Additionally, as the intervention was intended to be brief, several demographic questions were simplified or not asked, such as education level. It is possible that education level may explain some of differences between samples, especially the response completion time. Finally, the larger study tested brief automated Internet interventions for mood management and the findings may not generalize to more complex interventions, such as multi-lesson online treatments and/or to interventions delivered with human support.

5. Conclusions {#s0105}
==============

Internet interventions, generally proceed through three stages: development, evaluation, and dissemination. Consistent with [@bb0035], we conclude that AMT may represent a viable platform for initial development and pilot testing of interventions, as well as for usability and feasibility studies, as the service allows for fast, inexpensive recruitment relative to many UIR options. However, UIR recruitment options are more likely to reach and/or include individuals that represent the intended audience of Internet interventions -- individuals who are internally motivated to seek out and use such interventions. Additionally, AMT participants may report the intervention as more useful than UIR participants. Therefore, at the evaluation phase of the intervention, complementary avenues, such as online and social media sites, should be utilized in order to obtain more representative samples and, consequently, more representative findings. Finally, if the goal of Internet Intervention is to reach as many individuals as possible, the dissemination phase must necessarily go beyond paid platforms.

While many researchers attempt to address all three phases of an intervention at once, online interventions may have more success reaching their population of interest, increasing participant retention, and improving outcome data by utilizing a stepwise model and multiple avenues of recruitment instead. Paid platforms such as AMT may offer a preliminary testing ground for iterative improvements and enhancements of Internet interventions, making them more pleasurable and rewarding for users, and consequently increasing the chances of helping the intended audiences. However, data from clinical studies with AMT samples should be interpreted with caution.
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[^1]: Note: Mean and Standard Deviation presented for non-percentage and dollar values.

[^2]: MDE: Screened positive for major depressive episode on the PHQ-9; GAD: Screened positive for generalized anxiety disorder.

[^3]: Significantly different (*p* \< .05) from UIR Sample.
